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ABSTRACT 

PURPOSE: To increase the operating speed of driver TFTs and to decrease the 
off currents of TFTs for switching pixels by composing switching 
transistors and driver transistors respectively of TFTs consisting of 
amorphous silicon films and TFTs consisting of crystalline films in their 
active regions. 

CONSTITUTION: An LCD 1 has a pixel part 2 having plural pixels arranged in 
a matrix form and the switching TFTs for pixels and a peripheral circuit 
part 3 arranged on the circumference of the pixel part 2 of the insulating 
substrate. The sv^dtching TRs of the pixel display part 2 are composed of 
the TFTs consisting of the amorphous silicon films in their active regions 
and the driver TRs constituting the peripheral driving circuit part 3 are 
composed of the TFTs consisting of the crystalline silicon films in the 
active regions. Further, catalyst elements to assist the crystallization of 
the amorphous silicon films zire included in the crystalline silicon films 
which are the active regions of the driver TFTs. 
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fi&tt®J®7!)*#a»S^K*»^?5:-5TFTT«lfieL. ^32 
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ft. "7 ^ 'J -y i^x4*lcg2?'J$nfc*gSc 

*^*ftSS^KA^ ^j: SS^IK h 7 > ^'TS D , 
KiSft14^^lK«. ^®ifi^®^ft{b^«*^e.««*ffi 

[«*:^3] «*«2tBe(D?Sft^^ge[C*3l/iT, 
ft^^SBJ'ist^T. 

mi5«t«7n^tLT, -■y'^^l' (Ni) , ®c (Fe) , 
■3/VVh (Co) , /'?7>"^A (Pd) , (P 

t) , ® (Sn) , 'f>-:^':7A (I n) . 7)V=.-^L. 
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Kil*?e<){'^A-rsM««7c;#WH?g««, 5 . 0 x 1 0 
"at oms/cm'JeAT-C^-SjKftSS^SBo 

[0 0 0 1] 

10 5^sgtm-r-5fc<oT*s. 

[0 0 0 2] 

[iAe3lE<Dgc(iB] Cl<D7d7 5^^- :/T hU -j/i^X^Jigft^^ 

$tlfc^)Kh5>i^X^' (JWT, TFTtBSfB-rSo ) 
^^SW^WX-r ■;/^>^^Sg^t LTfflt,i^fc05-tr. iS 
¥c:W?Sft«*SB (C;T. LCDiBSIB-r-5„ ) «. 

[0 0 0 3] ±fBTFT<^.ffii4g(ctt, »K^CDS*¥ 
LT«#ftKa^#«fls (7^;i/7TX->Un» 

^«-ri) a3g¥^<^*^ Tic ^ T F T li«gitKl!)tg 
:*:^<iiSM»if^*«^t6-x?, c:wsfeftttS*i#^#:5ffli,i 
-Si, LCD<D^jai[lb(5lKt.B^«*SB^i— frj^fig 

30 [0 0 0 4] Ti/T^^yvhU yi7XmLCD{; 

ipJfflSnTtiS!^ft1t€r^-rSS3il¥#*^ibT«. # 
i^ft^^, SICigfta*^£r-&ty|^ftgSPg. iSft14il^ft 

^^mi!^Wk\zm^^^mz'&'D-D'fio . (2) #ftM<^ 

0. ®i»^^«:MSrifeftttS:Wrsfe<Oir-r-5. (3) # 
40 ^¥^<!^M<£:iefte?&#-r-S)t>C5i-r'i., 

t m o it 6. nr s o 

[0 0 0 5] Ld^LTit*^^. (1) fiKKX 

<Dm^^^mm^%^\z\t.^mm<r>mmtifiyf^-siiK-^$i 
xi^-\zm^-r^z.iiii^^m±.mm-Q^^, ^tz. z.<d 

■So 

50 [0 0 0 6] ( 2 ) <0*fe-C«. ^ii$H<tjag©^ft{k 
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[0 0 0 7] (3) c^^fett. (1). (2) W:^^^: 

ifte^ i£<ST ^ it-S >c€- 'JcBH t J^C -3 T 1/^ -5 . 

[0 0 0 8] ^ilT, ±iawJ:-5fd:<ll>!r;JcF«m'tSr-r'< 
T^P^-r-Sfc*. ±13 (3) 0:&ft»C*5tiT, Hffi^* 

^IK©f^S^S**lS^**^T*3 0, 1 8 1 

[0 0 0 9] Z.<D:^^-^'it, m^flS.&<DmtLX=.'y^ 

neittiws^fiT«#;^e'^^t*^-:jfcj:5^c6 0 oretT 

SUffiTiiJ^fiK^tlS. 30 

[0 0 10] z.(Dm^it<r)y^ti=.XL.itm^'^'iim^A^ 
[0 0 11] cra;^ffi-c«S«±co#^SM^5g 

ii^F 2-6 1 0 3 2 ^liffilCtStiTS^^nTti-S U— 

[0 0 12] c:<^?77^7;^^£Sgg««^SE^rJfc^LT¥^T 
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[0 0 13] ^iJ^^lfSi:, E6IC:^-rj;p7iS®t?T 

[0 0 14] ip-^. a^sikBJcj^fig^n^t^sHa^K 

± - S^bSI^KTa: fd> ;S: S V 7.. )K ^ it* U , x' 
[0 0 1 5] :;*:tc/ 6 0 0*CJE^T®ia«, ««J;5LfiiKJ5 5 

o*c©ias-e4^rBiigsro^5aas:fT5<ii, ifBvxi? 

MP(c*tJt--rsM«7t:^^lni®i®3 0 0*«i^S^t;L, 
^PBlSSf»mSSraii^-r^.t. Mj^TCt^^Sn^® 3 0 0 

^-'I'figSgBS 0 2j&iJgBg$tl-5. 
[0 0 16] -^-C)^, 'C)^5^^;i'fiKfigB3 0 2 SrfiJffl 
UTSe*©*fttcS!t5TTFTS:f^S-rS„ 7 
7"^;i'^ftSC3 0 2tCjt*LV — X®iK3 0 3, ^^^)[^ 
M^3 0 4. Kb"f >®^3 0 5 S'06<73J;5;^j:B2BT 
^ttS ;i t tc J; 0 , • 4^ V'J TA^i^lilf ^:3&(S]iJgaBgS 

[00171 JJAJiai'^fc.k -9 C!NfS¥ 5-218156 
7 y V h 'J ^ XSSroSmiHlgStpOfgllb^^ i 

vxmm-r^z.iiizj^o. mmmmm^iz^m^n^js 

[0 0 18] ^fc. ±IBtiiS{3^sa?BT«, 
±{C#^SMS^K*±«fi£^8«<i:■rSTd7 7^^ h ij 

h U •^/i'XlilK^rEat^Jg-C, TFT 
T. Kflam^i!llHlK©TFT«±f2^5^7;Ufi£SS6<&fiJ 

[^gJrjlS^MlC - y;U*<DMj«7E;5g&^A-r-2) ^1 i J; 
Of^SSL. ;iniCJ;oTTFT«)ii5^ffi)ft{k. iSttffiit 

[0019] ^ e> IC. ±ia#S¥ 5-218156 mz 
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^' y V h ij c DcoSja^idlilKcoT F T 

HSgT^-f •y5^>i^^^i:LT«TFT« 

[0 0 2 0] dCDJ^'p tC^iS^tfllHli^OTTFTtil^gE 
OH^X -r 5" > L Tffl l/i -5 T F T $rf^ 0 ^J-tt 
•SifiSlli: LT, it#S^ 5-21815 6 ■^tCJit^TW J: 

[0 0 2 1] ^jSKSblUKtCfflV^STFT^. +^>J7 

>rBi ?&sn&-r -5 ^ icji@asi# * J; p ^j:«3t i b T 

[0 0 2 2] 

[0 0 2 3] 0 7 tt. 5^V^;i^SI5S:Se*«^fSHl&^JK 

f«JIfe?^tt*i^7 7T?^L'TliS. Ili^0^7:7ttf" 
■\'^;i'gB*<(«£*®#fft»^^K*^e'Ji'5TFT, «t«|ro 

M^i;5frjgfiK$nfcTFTfC?*Jl6:LTti-5. i/yyt)^ 
e.t)*P*^'5J;pfC, ^#©TFTro:*-7«gSfiI«^^® 
T F T © :f 7 '3 *> 2 ffi«±ig < o T t, i ^ . 

[0 0 2 4] ^^d, itf4i¥5 - 9 7 9 4^iiffif3j±. m 
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[0 0 2 5] *^?3tt±ie«)<t5ife^S.<^Sr^Si-r-5;t 

isb\ztj.^ntzh<DX', mmmwim^^mm.-r^ k^-t a* 

-TFTOI(lf^]iK*iS«6Stifet-, ili«kS^gBSr« 
fig-r-SH^X'T •y5^>yfflTFTC0:t7m8iESri£^-r-5 
C:<i:*i-C#. L*^fc H^'f A*— TP TRafiil^X'f -y 5=- 
>i?^fflTFTS:l^-a«Ji(C{g;}a:7'n-feX{CJ;0. 

* » S C i *^ ?g © g S o 
[0 0 2 6] 

[piS€r^ft-rsfci>6<o^a] ^^-^^f^mmm^it. 
±^si^^m^t^<§tiMmvrzmM:. —v^)vm<D 

)V^nr>xh-ki<i^m^<r>^^i)^fs:<. -e-om, 6oo 
x:mm.<r)WLm.xT --)V't^z.ii\z^r)m<D^^i}m^ 

- i7 msit ^<f^^xv^^ ittii* mfi^mmco t f 

^-r^a^Kt. ^tbStSiSl/iJ&tigU-i^mgiEOTFT 

[0 0 2 7] i¥a>t-n«. ^M,m^mii^^rji^mmiz:i. 
y^)um(Dmm7tmt:m\i-r^:ii:\z^-:3x, 

3g)K<0, ^t!;lHlK^©^)aiHlK$rBS®-r-&mi^$5 5 0 

[0 0 2 8] m-mw.±\zm^^^mmmt^^ 

ifj^^tbTWTFTt. HSggS^>tC^tte.n.5iiiSX 
•y^>y^^ibT©TFTt-^«, -en-fn'iMii 
$n-5TFT4#147&WJ:S*ie)t?feS„ ^ia^tb 
(lIi^fflTFT«. ii^^iSiibf^Sr^^-rsfcifeJCiSi^llllg 

[0 0 2 9] i^m. --yyjU^iOgtaTC^^&ffiffl-r-SC 
iJZioT. fie3l5CD@ffifi£SftT?B||^-Ci?;Jt*^r3fc5 

tS^ffl T F T-?-tl^tHCS*$n«.S;^j:§T F T#tt 
[0 0 3 0] *5!^ti. d«*J;lfeLT;^j:$nfct)<^) 
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[0 0 3 1] (1) 2p^0Jt-^^SSaS^SBti> 5ctf^ 
(D^^it^^&'T^m^T^^^^^^^'^^^^o t<DZ,ii 

iz^D^mmmm^-^^^o 

[0 0 3 2] (2) :^mM\Z^^^m^&^&m\t. 

r^-n<Dsm^vzm^'^nrzmB^ m-:^(DS^±\z 
'r h'jy^:^mzwi^i-^^^zm^<Dmmmm. ^Tsm% 
mmmM%\zm\'i^ri^ ^M^n.m^(Dm^o^^m^m 

^>>^x^T*'i>o ^satt^^Kt^> ^(?Dififii(^^a 

4^m^^mm(Dmm\z^^^^it^^ 30 

[0 0 3 3] (3) ^nmt. ±IS?£SS*SBtC*5li 

mmm\H\zm^^rir^^^z.iif)m^i.^K 
[0 0 3 4] (4) :^^m\t. ±$^m^^^mm\z:}5i^ 

X. saiS®i«7£3gcbbT, :zy^j\. (Ni) . a (F 

e) , r3;N*;i/h (Co) . /t^i^^A (Pd) , 40 

(P t) . ^ (Sn) . -r>>^»>A (In), 
•^A (Al) . ^ (Au) . ® (Ag) . y>^'E> 

(Sb) . ^ (Cu) , 8t^ (As) , m (P) <D^i!}^ 

[0 0 3 5] (5) ^^^\t. ±faSga^*SBt3:feli 

$mmmmmiz^MM^i&i^'^f^&i^r:^'^(ox'$>^ . m 

a t oms/cni'EJlTT*&^Cl^;5r^»^Ul^. 50 
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[0 0 3 6] 

Txmjs.Lrz<Dx% m:^^ y^>ifmTFT<Dfs^mm 
<Dm.mm:k\z^ri:tymm^&m'r^z.^^ix^. mm 
x<Dm^^^^^M^^z.^t)^x^^o ^tzmmmmm 

^^^mmf)^^t<i:^TFTxm^vtz<Dx. H^-rnT 

[0 0 3 7] •^^\Z. feH^^/\'-TFTCOStt®^<i: 

^mm7tm^^'^^nxi^^<Dx. zLn^i^mxcomw^ 
^itmm\z^ *9 e.j^^K'T ^ z. hf)^x^. 

mfj^^t^^mm:^^ ^:/'^>^mTFT ^^^{zm—m^ 

[0 0 3 8] ^fz. ^mM\Z^^^X\t. 

CD. ±mmm7tm^^tsm^itmm^^^m^mm\zMh 
xm^W'nti.:^\^ \zf^^^&f)m/vxm^^ nrzm:^\^ 

mm^^^mm\^\zmmvrz<Dx\ H^-rA*-h^ 
i^^^vizur). mmmw}^^<Dmm^mi¥\tm^^ ^{z 

[0 0 3 9] *:^H^(c::fel^Tt^, #f 

\zmx'r^mm7tm<Dmmm^. 5 . 0 x 1 o" a t o 
^mm.'r^z.hf)^x^^o 

[0 0 4 0] 

[*»E«?*j] sxT. ^mm<DS:^mm\z^^^xmm'r^o 

[0 0 4 1 ] H^-l'/^— ^7 'J '>-/^S<7)T 

^mmi^m^^&^n'^x^^it^i^rzm^iimmm^ 
m^^^z,t\z^DTFT<Dmi»W}mit^mo. mmmW] 
m^mTFT\z^^^n^iSLm^mSi^i±^z^i!)^x^ 

[0 0 4 2] 9c-rpbi^\z. mmmmm&mr FT^^m 
r^^±mmz:z^^y^)[^^omm7cm^. m^mm<orz 
ib<D^& me^z^-rmmso o{zM^^-r^) ^^tD-r^z 
mimvfzm^<D. i^^it^tirzf&m7tm^^ts^mm<D 
^Bmm. ^^if^<Dmm\z^^TFT^mz'Z)\.yxm: 
-<^c^\z-r^o 
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[0 0 4 3] C<^^'g'<^iSatt^Si^ti;^l 0 0 nm(75 

[0 0 4 4] Sfc, i^^aSfriS 0-4 0 /xm<hffi^cO 

= 1 0 /I 0 Atm(^TFT(^^'&, ^ir 10 

[0 0 4 5] eintr^ctb, MJ^^jDfflc^^^ffitiT— :y 

[0 0 4 6] Pj^^^a^CDTFTd'^l.^Tt^. 20 

[0 0 4 7] b/h^^^oT, ±IHTFT^£r^atia3g^4^ 

tc^m^KiHii^ffiTF T^c^*^n^^s^^(^s^^r^ 

TFTi, H^ffiTFTtw^*^tX^<giU— i57||ffi£<7)T 
FT^^||:it-^C:^5^^"^^^o TFT^«fi£-r 

[0 0 4 8] 7^ci::fe. ^JPt-^-^>^r;i/ft^5. 0X10 
\Z. 5. 0 X 1 0" a t oms/cm'Ui±c^zi-/'5r;l/ 

[0 0 4 9] (^ijg«3ji) SIT. ^mm<D—mmm\z'D 4o 

[0 0 5 0] 0 1 ti*^?^<^— ^5609(3^:^7^:77^^ y 
-/5^TFT^#-r'5Bi^SB^^2 <t> ±lB*e&S«C0, M 
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[0051] 02 (a) -0 2 (d) liSi^gB^j^(DX-f 
-/5^>^^^^«fi!c-r^N^TFT<7)»f®«ig^^C7)S 

[0 0 5 2] 0tC*5t.^T, 1 0 \t. ±IB®^§B^>2 \Z^ 

MTFTT. ^TFTl 0 ti. :tf^XS1g (Sfei^Slg) 

1 0 1 ±\z-mitmmm^(Di^m\iTmmi o z^^ftL 
xm^-^tix^^^o umB^itrmmi o 2 jifcti. ±bb 
TFT<^«^-r^a«co#^aK^mmi 0 4 cf}m^'^ 

nXV^^o ^lO^fSM^^Ml 0 4 c cDit'^gB^^ti. 5^ 
^^;P®^1 2 5<i:?^j:oT*5 0> ^omm^^l:^. V- 
X, FU'i' >S:® 1 2 4, 1 2 6 .t;^ci:oXV:^^. itB^^- 
1 0 4 c±tcfri, y-hJ^ig:^! O 6^:frL 
TT;P^:::'^Ay-hm® 1 2 8;^^^^t'^tlXli^o ;i 
co^r— hmm 1 2 8 CD^®t^g?{l::^g 12 7 tCi: 

^nx^feo, $^{cs@iE«i2 1 4\-immmum2 1 i 
±(D®^m®2 1 2\zmm'^nx^^^o 
[0 0 5 3] ±n^TFT 1 o\t^<D^mf)mmmBm2 
1 wz^omt^nx^^. ^mmmwm2 i i<d. y- 
X, Hi/-<>®®12 4, 1 2 efc^fiS-r-sSB^^cti, 
3>5'^ h4^-;i/2 1 1 af}m^^nx\^^^. ±iBy- 

X, HL-f>m^l 2 4, 1 2 6ttC<Da>^^ h3f:— 
;P2 1 1 a^^rLT«ffiiH«g2 1 3, 2 1 4 tcj^i^^tl 

[0 0 5 4] ^fc^s^i, ±mmm^^<oX'^-y^>if 

h ^ > X ^ ^ ^SlT -5 ^ 52 HI K O T F T <D l&f ® «3S €r 

[0 0 5 5] ^{c45liT, 2 0ti. -hlB^jaiHl^^^^ie 
-r-SG MO SlilSST. PMTFT 1 1 ^NMTFT 1 2 

[0 0 5 6] gP^TFT 1 1 tN^TFT 1 2 

n^n±fB:tf^x««i 0 1 ±fcz:^{b:a^M^(D«&8^ 
<4T^M1 0 2^^rLT?gfig^tlTl^^o K«6ig:tiTS6 
Ml 0 2 JitCti, ±fB§TFT 1 1. 12^«£K-r'5a 

^(D^^it&mmi 0 I 0 ^ntmrni^xm^^ 

nXl^^^o Z.<Dm^^^mmi 0 4 V. 10 4nCD4'^ 

^^\t. tn^etip^^^ji^mmi i 2, n5^-\':?^;u^ 
j^i 1 5 ^fctoTt/^^o ±iBjeai4a^i^ 1 0 4 pcom 

ffldgB5^friPSTFTOP^V-X, KUO^J^ll 
1 , 113. ±IB^Stt^^JK 1 0 4 iKDMffiOSB^J'fiN 
^TFTON^y — X, \^U^>mmil4, 116^ 

[0 0 5 7] ^t^P'^^^jum^i 1 2R^;^N^-v^;i/ 
mj^ii5±(cti, y-hiffe&lKi 0 6^^M.T7;u^ 
-o/^.y— hmm 1 0 7&^i 0 9t)^^m^rix^^^o 

^^c±fBT F T 1 1 1 2 ♦i^S:^;^grp1jf6^IK 1 1 8 



( 7 ) 

11 

Tiiov-;^, Fi^-f >^J® 1 1 1 , iisfc?*!?:;^- 
^^^\z\t::i>^^ h ^-;n 1 6 ^fzmmr^^m 

^Kl 1 6(^. NST FT 1 2 F l^-f 

114, 11 6ic*ri^?=t-^gB^J^^r^i: n>^c^_h^-)i 

1 1 6 nA^^fig^nTt^^^o "^UTifBPMTFT 1 1 
^.j^y^^ FU-f>^J^lll. 1 1 3^lc:cDn>^^ . 
h*;-;n 1 6 p^/ri^TmffiiSlS 1 1 7, ii9trs 

i^^nrt^^^o ^fc-tl3NSTFT 1 2<7)y-X, Fl^ 

>^«1 14,11 6ti±fSr3>^i:7 F^-;H 1 6 10 
n^^rLT«®iB«ll 2 0, 1 2 1 iZg^^^nTl^^o 
[0 0 5 8] ^bT*:*SfiC»J'e(i. ±IBi^S14a^Kl 
0 4 P , 1 0 4 n -eOifii^CD^SIt:^^®^ 10 4 
a^^'^S1SSHJC*fUT¥fT?'cC:&f^0 1 0 5 XzM^^^ff^ 

ii/uT'j^^£^n;^c#:S'r^^S^«i 0 5 a, losb 
(04#^) cD-gB-tr$>a. K^a^ft:^^®^ 1 0 4 a 

RC;^^;&[^S^a®:^ 1 0 5 a , 1 0 5 b ti, #f SMS^ 
]K<DjnillftiEa3i cfc ^ aft ^as-r ^ ®i*7nm^^^. 

[0 0 5 9] :;^5:^c®3g;^atcot/^Tgi0J-r^o 

[0 0 6 0] :*:^Sg^J(^yair>;0^^.#Ji, TFT^ 

05^6 0 Ot:£AT(^a^?2'^'^2 4^rBll^F^<0SP^t'J:o 

^, MP-^, (lSX^^y^>^^^€:iBm'r^^®J@E^# 30 
[0 0 6 1] 1^T0 2. ]S^lX0 3 ^ffit.^T:B:(*:WtCU^0.g 
[0 0 6 2] ±fB®^g65i^cDTFT(h. ^jfllelK 

[0 0 6 3] ^2 (a) -02 (d) XZ^-^TMt,. 0 
3 (a) -0 3 (d) tC^t-Xg<hti. ^n-^'tl^f^St- 
-5t>cD-t?*0. 02 (a) i03 (a) , 02 (b) i: 
0'3 (b) . 02 (c) ^03 (c) . 02 (d) ch0 40 

3 (d) ^n^ni3ii>^D-fe;Kc:fefrt^[^— ©^<o 

[0 0 6 4] ii'yT.mWM^ (0iJAti=!-n>^7 

0 5 9) <DJf6iB:S«l 0 1 JilCX/^^y^U>^ffitCcfco 
TP^ 1 0 0 3 0 0 0 :t h P — AO—g^ft^^ 

COT^KI 0 2^?^^Kt"^o ^ifetr, ;<i$^;i/K^7tti— K 

FT^^^fiS-T'^^MJSfC^^cD-^Xi^BBp 1 0 3 a$:W 
"T^VX^ 1 0 3 ^J^fiS't"^ (02 (a) , 03 
(a) ) o CCDJK^T'ti^ CKOTX^HP 1 0 3 ate 50 
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\%. htttcT:teMl 0 2;5^^*eM^n. TS6K10 

[0 0 6 5] i^C-^T, X/1^y:$^U >yte(Cci:oT, 
1 -2 0 0;^->i7'X hn — A, Q^z^^tTT^Vu 

X^ 1 0 3^K0^< C tl::<i:-:5T, ±tBT^K 1 0 2 
'TX^gSP103a (C*f/S-r^m^ 10 0 {z:SS?«J 

iffiMl 0 2 <D^^ 1 0 0 \zMM(^::^v )\^1f^m^mzM 

[0.0 6 6] :/^XvC VD^fe^t^^tiMEECV 

DffiJCctoT> iP^ 3 0 0^2 0 0 0:^>^$fX Fp — 
A, fi?iJAtf. 1 0 0 0:r>^X FP — AcDKtt^^^^^^ 
^^i:^#a^^Sm (T^;i^>'yX'>U=i>IK) 1 0 4 

{iff^L<t^. TKlgcoi^ffii^to. 1-l^BE) ^fc 
ti^ffitt:tfXIIH«T (:^MEE) . 6 0 0 t:JeiT(OMS 
-C2 4^PBmF^OT::i-;p«[l31. CSJA«5 5 0T;. 16 
^P^^<^T--;PM31^fT"5 (02 (b) , 03 
(b) ) . ^<DT--;UMSti. 4 5 orw-LcDMS-e 

S"5o L;^7i>^oT. 4 5 0-5 5 ox:7&w*u^/iy-- 
;^s*-efe^^:"&x.^o CICD^. ±tBTflfilffi 1 0 2 (D. 
-^y^r;i/{K?&tSJ56?jtzj^jBr&^tifcm^l 0 OJi^il. ^ 
-r^SMS^K 1 0 4 (D^aft50^S1g 1 0 1 {c:*fbTS 
it:5r^ntC3t^, -^LT, C<D^aftL/c®^ l O 4 aCD 
MS^^-eti^ ^93 1 0 5T-^-rcfc^(3SM^l 0 4 a 

(03 (b) ) c 

[0 0 6 7] CcD^*i:LTSa^£fi^f^;ei^^^{r}Wo 
fci^ffiScOiSatt^^i^Ml 0 4 i^ii^^-btl-So ^LT^ 

cDTFTtc43i.iTt^. y— X, FU-f >^^:o^c:<7)jga 

^S:5f^l 0 5{Ct9oTM^<J;'^J^fiK^n^o -hSB 
i^a^StC^L. f^Hll 0 5'e:^$n^S«<i:^fT?'j:;? 
r^<0^a££S[g^ti4 0 — 9 0 Mm@*7!fe^o 
[0 0 6 8] f^^. 02 (a) , 03 (a) S:Ut02 
(b) , 03 (b) -^^-r ST (75^2131 {C«;;^T, 0 
5 (a) 1/^0 5 (b) (C^Tcfc^^cCiaim^fToTfei: 
i/^o OSO> 5t-r, :^^XS« (0*J^«n-->/f 7 0 
5 9) ^(7))S6&S«1 0 1 ±tCXA^y5^U >>/ffitCct-:3 
TiP^ 2 0 0— 1 0 0 0:t>^X h P — ACDZl^-ft;^^ 
OTffilKl 0 2$:J^fi£-r^o T^^XTCVDffife 
^OitiMJECVDffi{Cj:oT, jp$ 3 0 0-2 0 0 0:t 
>/;^XFP-A, fiSJ^ti, 1 0 0 0:t>yx Fp— A<0 
fttt¥^«^<o*aS^^M 1 0 4<^eEMT^o )^t.>T, 

T. ±tB-7X^I|P 10 3 a^^Wr-S-TXi? 1 0 3 
fig-r^o COD,i:^C: 00-^X^7 1 0 3<DMP 1 0 3 a 
XU^y F«tC#aS^^Ml 0 4^^@M^n, 
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/^y^O>ifii\Z^-::^X. 5 2 0 0 ^ >^7. h n 

SJ^-ei^ . 10 5 T^T<k "5 tcK^IS 1 0 4 a 
^IKl 0 4 i 

[0 0 6 9] ^^c. ^<D$mmmmmi 0 4(Df^^it(D 

mz. 0 40, -TX^MP 1 0 3 ate 

fei^^HTSii^a^k^fT^ ct^^x^^. TcfzL. soot: 

^ffom'^\Z\t. 1 0 30IK1P^5 0 0^>^X 20 

hD-Aei±t3Lfc^5"5:^^cfcl/^o ^^^itVji^-^X^ 10 3 
(DIKPj^^S 0 0:t>^XhD— Ae4T<7:^<t^tC. 00;^ 
5 5 0X:. 1 6^rpm-h<^T--;U€:fTP<h. TX 
1 0 3±CD— *y^r;i/;6^-TX^ 1 0 3 P^t:if^J£t5c^ tl, 
^et'vx^ 1 0 3;&^^#NaK^3gMl 0 4F^J3^ffifS: 
bTb^t/^> ®J®1 0 OKA^1^co^«-rr-u/^;Ut'J:^#N 

-)i\z^^f^^it'c\^mm^mT F T ^i^m'r^mm\^ 
^rc$^^mmm<DV^mx^^. 30 
[0 0 7 0] zicoct^^cC^a^kia^i^fTorc^. 

^^^a^i^fiK-r-s (^2 (c) , ms (c) #K) . 

[0 0 7 1]^<D^, X/'^^y^U>^Sf3cfcoT. JP^ 

1 0 0 o:t>^7.ha'-A<D-mit^mmi 0 e^y- 
hmmmiiLx^mr^o x/^y^^j>^\z\t^-y>y 

^fri2 0 0-4 0 ot: m^i^s s ox:) , x/t>y^u 

/K^-O-O. 5 («^J^fr^0. 1) JWTt-r^o 40 

[0 0 7 2] ^\^m^^x7./^yi^u>^mz^^x. m 

^ 6 0 0 0-8 0 0 0:t>^/X ha-A, Caix.«6 0 0 
0^>^7.ht}'-l^(DT)i^^::zryAm (0. 1'-2%C0 

y— h^@l 0 7, 1 0 9RZfl 2 8^J^J5£-r^o 

z.nih<Di:m\t. mm^^2 (02 (c) ^mm 
[eiks8^3 (0 3 (c) #,^) xm^\znton^o 

[0 0 7 3] ^ ^\Z. Z.<D7)l^zzOI^MMl 0 7 , 1 50 
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p 9S:^i 2 8 omm^mmmtvx . ^m^zmit^^m 

10 8. 1 1 O&y^l 2 7 ^^rjgfigf^o Cl(7)^1S^{b 

^-Tfr^o ^i^nfc^ftiK!^ 1 0 8. 110, 12 7(7) 
JS^t^ 2 0 0 0^>i/X hP— ^J:i$. 
fcK^b^^S 1 0 8, 1 1 0, 1 2 7^ti. ^CD-r:t>H 

[0 0 7 4] <:4->H-tf>^&{ZioT, ffitt 

iM^tcy- h«ffi 10 7 iit<Dmm<Dmitm 10 s. 
^r- h«s 1 0 9 t^cDmm(Dmitm 1 1 0 , 

;^l 2 8 ^^(DmmcO^^tm 127 ^VX:J7<hLT^i^ 

;^;x^bT. :7:tX>^><> (PH,) 43JcUC>f4^^> 
(BtHfi) ^fflV:^, M#<0«-&(iJjaii«EE^6 0-9 0 

kV (0iJ^«8OkV) , ^«C0«'&«4 0^-8 0 k V 
(^JA^i6 5kV) ^L, F"X»tilxi O* ' ~8 

X 1 0' ' ions/cm* «^2 x l 0'' 

1 o n s / c m\ ^Oi^^ 5 x 1 0' M o n s / c 

h-r^. ) ^-r^o 

[0 0 7 5] H-e>^<DBS, i^-ify^^^^mtj;^^ 

3x\t. Nm<DTmmm^i 14, 1 1 6. pm(D^m 
mmmi 11.11 3f)m^^ri. mm^^2x}i:i.Nm 
cD^se#jm^ 1 2 4 , 1 2 6f)mi$,^ti^o ^^\z. N 
^co^i^ife^^ 114^116 \zj^^nrzmmi 1 5 , 
PMoy^mmmm 1 1 1 1 1 1 3 \ztk^nrzmm 1 1 2 
t^, wzmmmm^^3<DTFT<D9'^^)ummtu 

-So N^cD^Stfii^M^ 1 2 4 1^: 1 2 6 tCfe^^nfc^JS 1 

2 5ti, ^lCiii^gi$^^2<DTFTC0^^^;um«<h;^cJ: 

[0 0 7 6] ^<D^S^. 0 3{C^-r<fcp(C. ffitt^^E^^* 
J^attS^]m:6^'^?^ci:^P5^^*;USTFT (FT FT) 
1 1 iN^-\':^;i/^TFT (NTFT) 1 2 ii^^iaiHl 
SSgB$J'3(C?^fief ^Ci:;^^-C^^o ^fc, l^^tC0 2{C 

{zm^mmf)m^mmms^f)^ ^tsi^N^^:^)u 
MTFT 1 o^mm^^2\zm^'r/bz,^f)^x^^. 

[0 0 7 7] ^com. U-if-^OSgSttZctoTy-- 

-tf— TtchbTt^. K r FX^^i/TU— tf— (iKS2 4 8 
nm, /t;l/Xilg2 0 n s e c) ?^m^^^t^. tecOU— 1f 

SS^^2 0 0^-4 0 Om J /c m' (t^fj^i^ 2 5 0 m J 
/-cm') <hL, — :trmtC'P^2- 1 0 '>3 f 
«2'>3^yh) ^-r^o ?^J:i5, dOl/-if-7tcDBa#t 
^(3*fi^2 0 0-4 5 0X:mm\ZlBmL'Xi5< Z.^\t 

mmx$>^. ^fz. ccDu-if-y--juxg('43(.^ 
T, 9c\zm^it^nrzmmz\t-y^)irf)^ij:mvx^^^ 
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« 1 1 1 i r 1 3 , ^ \zNm^i4^^^^mm^ f- 
:f^tirz^mmm^ i 14^116. i24chi26ti 

[0 0 7 8} ig^l^^T. ^jaiHlKSB^^S (3:fet.^Tti, 0 3 

a^Ki 1 s^mmms^i^tLX'f^X'rcvDmiz^ 

-pTJ^fiSU. ^intcn >^^^ N7^-;H 1 6 p, 116 
»::7A<o^S]KlcJ:-^-CTFTco«SgB«|i 1 7, 11 

9, 12 0, 12 1 ^m^-r^c 
[0 0 7 9] $6t3, mm^^2x\tm2\z^'t<^v 
\z. mmmm^2 1 i ^:=-mitmmm\zj;i^Tm^L. 

n >^i7 hT^:— ;i/2 1 1 a^^^fiKL/^^, la^mSKhT'ci: 
-5 I TO^® 2 1 2 ^ (r^JBBBSI 2 1 3 . 

5 ox:. 3 o^&L±<DTr,—ju^^i^^. cuosm^(D 

TFTimS&2 ORO^T FT 1 0 ^^^^it-S (0 2 
(d) . 03 (d) #58) o 20 
[0 0 8 0] 0 3('^t*^ia[iI8§a5ii^3{C43t/iT, 
-erjl/TSi^ilSJKKC^A ^ n;^c®^ ^ T F T <h co^BgS^^ 
^-TfcJ&JC, 0 4tC, 0 3 (c) <D»f®«iin**itN-r^ 

^S^it^r^-To 0 4tC:feliT, 1 0 0 tCiU?MtC: 

T. ®«E1 0 0;&^^5^H3 1 0 5T^T^:5[^n (SESfc* 
:3?rn]) \zm^^&f)^ts^^^^o ^bT, ccDfii;^rp]cos 

S^fi^^fr^tlfcm® 10 5a t34i3liT. V-X, K U 
^>mmi 11. 113, ^^^;U?^££M^1 1 2;!^^P 

TFTtvxm^^n^o mm\zm:^\^^m^&^m^ 30 
n^®«i 0 5 b{z*5iiT, y-x, Ki/-f>®«i 1 

4, 1 1 6. ^^^Jl/^^iS®Jai 1 5;<i^NTFT<hbT 
[0 0 8 1] CCDcfc^tC^HJg^JTti, 

m7im^imnmmm\zmxv. 6oox:uT(DMmx 40 
^>z^7si^(D^o\zmM^W}i^^i^-m^'r^. n^^w^^ 

^ t^-^ U 7<Oig3^»ffi^f£^^iT^^iaai&[HlK3 ^ 
;tf^7.l?<D«e^««±(C®^gB5^2 t-ft^Yk^-dr^Cch 

^m^'^m^^x^^t\tzT¥r<Df^mmt^^'^\z^\^m 

[0 0 8 2] ^tc. tr )Vm(^MM7tm<^^tB^iS.^ 50 
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imM^mt-mitmmt^E<o^7.i;^mm-t^z.^\z 

J:0^=^fCf^0 5J^lt^C<h7ii^pItgT*^o ^^\Z. Z.(D 
^7s^(Dmn/^iS^->\z^r)^ 0iJx.tifflf:Sco/t^^->* 

m^&&^mts:^\^id^zs^&mm^^M\z»:^^:b z 
tt^x^^<Dx\ mmmmm^tvxmif^^n^^^^ 
^TFTmm^z^B^znjiBfi^'^mtu^. c(d^o\z- 

^ti^nmu^m%^\i^mt^2mmo:>TFT^m^ 
{zm^'t^^tf)^'^m^u^o ^n^^iz. m-m^± 
\zmmm^m^^mmmmmm^m^i2<Ajrz. 

— U V ^m<D7 ^ v^>C h V XML CD CO 

[0 0 8 3] :^mmm\z:$d^^x. ^\zmv<m^ 
tc-^i^ -^y^)i^mA'r^:^mthx. #as^^Ki 
0 4T(DTmmi 0 2mmKmiimz-^y^)\,^mm^ 

(madxm^^m^ox. mhL^xmm'r^z,^\tmmx 

mmvtzo :i<Dyji^h\tm\z. #aH^^!^ i o 4 
^LTzm^z. ^<D±m\zmmmzmm<D-y^)u^mm 

[0 0 8 4] ^tz. i^m^^m^mmi 0 4^&mv. 
imm-&mm i o 4 (cs*?«i{raAT^:&ffi^£:^ffl lt 
z. ^ f)^x^^ ti^^o o 

[0 0 8 5] ^tz. :zy^Jl.(Dmm^^mr^Rt)DiZ 

rzytrjimm^m^^x^^x-^igmiz^o. WLm<D-y 

tr)\^(D7i^mm^rz\tyj\^:3'-)mm^&^m:mizm^'r 
^:^mx^m(DzLy^ju^mimiyX^^i^^o 
[0 0 8 6] -^^iz. f^m\:^m&-r^mm7bm^i.x 

\t. :r.y^ji.&smz&i (Fe) . :3/^JUh (Co) . 
^i^^J^ (Pd) , fi^ (Pt) , m (Sn) . ^>zy 
r;7A (I n) , -t^A (A 1 ) , ^ (Au) . ^ 

(Ag) , 7>^^> (Sb) . ^ (Cu) , m.m (A 

s) , « (p) ^m^^xhmm(D^()}Mf)m^n^. 

[0 0 8 7] *fg?g{C»oX*S£0dtwOl.iT^^ 

(DxituK. :^mm(D^mmmm\zm'::s<^m(D^mf)^ 
^mx'$>^o 

[0 0 8 8] ^mm(D^.mm^Lx\t. m^m^mcoy 

^rfii^EL (Elecloroluminescence) ^^^^%3t^^ 
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[0 0 8 9] 

[0 0 9 0] z,<Dm^^ mmmmm^^m^-r^Y^'^-f 

[0 0 9 1] Sfc. *^?g(r<ttlti, F^-f/\*-h^> 

[0 0 9 2] *^g^(rJ:ntf, 

^A-r-SfiiiflfTC^c^ffi^S^, 5. ox 10" a torn 40 
s / cm'£KT\zVX^^^fzi5b. mim7€m\Z^^h^^y 
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1 ] :^mm<D—mmm\z^^7i7v-^ h u ^ 

X ^ L C D CDStB&^fig ¥® S ^ o 
[02] ±fB^Sg0iJOLCD(^iii^g55j^S:«fie'r^lii^ 

ffiTFTco«3g&(y^Sig:^}i^^-r»rS0-C$>>5o 
[0 3] ±fS*J£C?*JcDLCDco^jaKt!i[pIi^^«^Kt*^ 

CMO S«^S(^T F TcT^MigRtXMig:^^^^^*^?®^ 

[04] «tt®«^Jgfi£L;^epg<0±tBCMOS;Kia^ 
TFT^^-r^®^-^$>^o 

[0 5] 02 (a) , (b) \z7^'rj:m\zi^t>^xm^ 

[0 6 ] 5-218156 ^t3^^%HJtc:feCt 

[0 7] ^<7:)5^^^;^®^^?J£*<7)*a^^^M{Cct-:> 

[08] ^5='^;i/fiEfiffi«CDN i 
T'^f0T^^o 

[??^<Dg£B^] 
1 0 U^fflN^TFT 
1 1 K^-f PMTFT 

1 2 H^-</\*-N^TFT 

2 0 CMOSmSS 

1 0 0, 3 0 0 =-^ytr)mmmmmm 

1 0 1 

1 0 2 TtfiiK (-K^ta^M) 

10 3 

10 3a -TJ^^HP 
1 0 4 ^^SKS^K 
1 0 4 i SSttS^K 
1 0 5, 3 0 1 

10 6 h«68^M 

107, 109, 128 hm® 

1 0 8, 1 1 0, 1 2 7 mmmtm 

111, 1 1 3, 1 1 4, 1 1 6. 1 2 4, 1 2 6, 3 
0 3, 3 0 5 y — X, Kl^-f>®^ 

112, 115, 125, 304 ^-^^jum^m^ 

117, 119, 120, 121, 2 13, 214 M 

118, 2 11 mmmmm 

2 12 I TO mmn,w 

3 0 2 ^-^^^JU^ES®^ 
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